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12th Progress Report 13 May to 9 June 1964

-

During the past month, the assembly of the enlarger was to
have been completed and checlk-out started, However, the initial
photographic tests performed on the optical system immediately after
assembly and alignment revealed serious optical imaging defects., The
exact cause of this trouble has not yet been determined despite many
hours of testing and inspection. Planning and scheduling from this
point on will depend strictly on our success in determining the cause
and means of correcting this difficulty.

The optical problem manifests itself as a non-uniformity in
resolution over the image field. Resolution at and near the field
center is excellent, eas{ly exceeding 250 lines/mm at medium contrast.
However, starting at shout two degrees off-axis, the imagg rapidly -

deterioratcs to less Ehmr 100 I'Tnes/mm, aAnd agaln improving at certain
extreme field positions. The accompanving sketch shows typical results
taken from one of the test runs.,

Extensive visual testing has shown that the trouble is caused
by the projection lens (Lens No, 1), but cannot be identified with
any typical aberration. Decentration or glass index inhomogeneities
are most suspect at the moment. Tests are proceeding in an attempt
to isolate the cause of the trouble.

There are several possibilities:

(1) The tests will uncover a minor fault which can
be quickly corrected. The instrument will then
be shipped in final configuration. The follow-
ing could be considered minor faults: Lens el-
ement not centered in cell, lens element improperly
spaced in cell, figure error correctable by fe—\
polishing. )

(2A) The tests will uncover a major fault which cannot .
be quiclkly corrected. The instrument could be
shipped on the assumption that correction would
be effected by retrofit at a future date.

(21) The tests will uncover a major fault which cannot
be quickly corrected, The instrument could remain

At — 0T 1] correction 1s effected.

The following would be considgred major faults:
Lens clement found to contaip variations in index
of refraction (new element required), cell found
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to constrain glass and induce distortions
(revision required).

Should a major fault be uncovercd, the choice
between (23) and (28) would have to be made by
the Customer. The advantage of (2A) is that
the Customer could begin to gain operating ex-
perience at an earlier date; the disadvantage
is that associates of the Customer may conclude
he made a poor choice if he cannot demonstrate
full-field resolution. The advantage of (2B)
is that the Customer will probablv have a fully
cffective instrument at an earlier date due to

easce of performing rework here at
M ——

The possibility of faults due to several causes rather than
one cause is considered remote since all cells, spacers and lens
elements have passed detail inspection with onlv minor imperfections
in evidence.

In the event that a major fault is found, that is, if the
particular item causing image degradation is isvlated and found to
be in veed of replacement, and if the Customer clects to have the
instrument shipped on a retrofit basis (24), all other aspects are
substantially complete. Shipment could be effected after a brief
serics ol operating tests,

Lhie Customer will be informed of the results of the present
tests as svon as they are nown.
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COHERENT LIGHT ENLARGER

[1th Prooriss Report PO April Lo 12 Mey 1964 STAT

General: Effort on this rroject is stiil concentrated on production, bt
shasis nas shifted to ¢« lectrical assembly and ortical alignment. Both

mechanics ! technicians assivned o this ;roject are srending most of

their tim wssisting the eloctric:l and optical sroups. First enlargcements

from a nerative were made (using the auxiliary sourca).

It is sti!l anticipated that the oricinsd delivery date will

bo met bual this depends, «t Lhis point, on not yunning intoe any nnexpected
difficultics.

Ltems of Iororest: Mecnanical assembly bas been cemploted except for a
fow minor items tnat wil: ke done when the film transport assembly is
meted to tone main structure. Al sheet metal covers have been fitted
and paintod.

Electrical! activity now accounts for six peopie fnli time
and others part time. Their ~fforts are centered on 1) design and assembly
~f servo- ing-lificrs for the [iim transport system, 2) wiring of the
[ilm transporlt sysiem, 3) wiring i the control pancl, 4) wiring of
the clectricar cquinsment rack aond (he main structuare. The design of
the servo ampiifiers was compiicited by the fact that the motors as received
were different from the description in the literature. A redesipn was
necessary and nas Leen acceomplished.  Wiring is procceding very rapidly
but a great deal remains to be done.

Qutical alignment of (he laser and auxiliary syvstems can be
considoercd complete, suljoct ter correction as found necessary by photograpbic
fosts. The Lirst cnjarcements were of a balf tone target and were uniform
over Lhe oxcosed ficid.

Diring the coming month assembly will be comploted and most ot
the choeck-onl tests performed.  The customer will visit during the check-
ot phage to wain familiarity with the overation ot [he instrunent.
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